Sex difference in the influence of obesity on the 24 hr mean plasma concentration of cortisol.
The 24 hr mean plasma cortisol concentration was measured in 65 healthy women ranging from 21% below to 218% above desirable weight and in 47 healthy men ranging from 5% below to 330% above desirable weight. In the women, there was a clear-cut inverse linear correlation between the plasma cortisol concentration and the percent deviation from desirable weight (y = 7.5 -- 0.3 x; r = -0.49; p less than 0.001); the relation of free to total cortisol concentration was weight-invariant; the MCR of cortisol in the most obese women was much higher than that of nonobese women (340 +/- 76 versus 211 +/- 31 liters/gm urinary creatinine; p less than 0.01). In the men, the plasma cortisol level and MCR were weight-invariant. To account for the finding in women of a linear correlation of the decrement in plasma cortisol level with the percent deviation from desirable weight (which in turn is nearly perfectly correlated with the total body fat content), we postulate that a given weight of adipose tissue in women takes up a constant amount of cortisol; this in turn suggests that their adipose tissue contains a saturable binding system such as corticosteroid receptor. By the same logic, the weight-invariance of plasma cortisol and MCR in men suggests the absence of significant amounts of corticosteroid receptor in their adipose tissue. The finding that the increased cortisol MCR of obese women results in decreased plasma cortisol levels rather than an increase in cortisol production (the latter, corrected for muscle mass, is normal in obesity: Strain et al, Metabolism 29:980, 1980) suggests a defect in their cortisol ACTH feedback system. Such a defect, presumably hypothalamic, is not unexpected in the light of reports of defective hypothalamic control of prolactin and growth hormone secretion in obesity.